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R.F. PLASMA REACTQR WITH 
LARGER-THAN-WAFER 
PE DESTAL CON DUCTOR 



COHEN, BARNEY 



METHODS FOR SUPPRESSING 
DETRIMENTAL EFFECTS OF 
CONDUCTIVE DEPOSITS ON 
INTERIOR SURFACES OF A 
PLASMA REACTOR 



COHEN, BARNEY 



REDUCTION OF CUO IN A 
DUAL FREQUENCY ETCH 
CHAMBER 



COHEN, BARNEY 
M 



SEQUENTIAL SPUTTER AND/ 
REACTIVE PRECLEANS OF 
VIAS AND CONTACTS 



COHEN, BARNEY 




PRECLEANING PROCESS FOR 
METAL PLUG THAT 
MINIMIZES DAMAGE TO 
LOW-KAPPA DIELECTRIC 



SEMICONDUCTOR DEVICES 
WITHOUT DIFFUSION PIPES 



INDUCTIVELY COUPLED 
PLASMA REACTOR WITH TOP 
ELECTRODE FOR 
ENHANCING PLASMA 
IGNITION 



INDUCTIVELY COUPLED 
PLASMA REACTOR WITH AN 
ELECTRODE FOR 
ENHANCING PLASMA 
IGNITION 
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ELECTRODE FOR 
ENHANCING PLASMA 



COHEN, BAKfiEY 
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COHEN, BARNEY 
M. 



COHEN, BARNEY 
M. 
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M. 
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THERMAL POST-DEPOSITION 
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INTERCONNECT LAYERS 


09065758 


6079354 


150 


04/24/1998 

1> 
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TREATMENT OF HALOGEN- 
DOPED FILMS TO IMPROVE 
FILM STABILITY AND 
REDUCE HALOGEN 
MIGRATION TO 
INTERCONNECT LAYERS 
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ARGON, HELIUM, AND 
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ADHESION. OF DIFFUSION 
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SEQUENTIAL SPUTTER AND 
REACTIVE PRECLEANS OF 1 
VIAS AND CONTACTS | 


LI, XIANGBING 
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SEQUENTIAL SPUTTER AND 
REACTIVE PRECLEANS OF 
VIAS AND CONTACTS 


LI, XIANGBING 


09414651 
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150 
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EXTERNAL COATING OF 
TUNGSTEN OR TANTALUM 
OR OTHER REFRACTORY 
METAL ON IMP COILS 
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\ 09657792 

\/ 
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Issued 


^16/ 


09/08/2000 


Method of forming titanium 
nitride (TiN) films using metal- 
organic chemical vapor 
deposition (MOCVD) 
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1009/7^3 


Not 
Issued 
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technology 
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^0930961*5' 


Not 
Issued 


161/ 

/ 


05/11/1999 


SEQUENTIAL SPUTTER AND 
REACTIVE PRECLEANS OF 
VIAS AND CONTACTS 


RENGARAJAN, 
SURAJ 


09362923 j 


6313033 


150 


07/27/1999 
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IONIZED METAL PLASMA 


RENGARAJAN, 
SURAJ 






TAJANX, W, AND.WN X 
LINERS FOR GATE 
ELECTRODE APPLICATIONS 


09388989 


Not 
Issued 


135 
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SEOUENTIAL SPUTTER AND 
REACTIVE PRECLEANS OF 
VIAS AND CONTACTS 


RENGARAJAN 1 
SURAJ 


09388991 

\J S w„* \J ^ *S J. 
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150 
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PRECLEAMNG PROCESS FOR 

X '\ {\ / * ! XX l VJ X 1 vv/ V^ J / kj kj X v/lv 

METAL PLUG THAT 
MINIMIZES DAMAGE TO 
LOW-K DIELECTRIC 


RENGARAJAN 
SURAJ ; 


09425082 ( 


6207558 


)50 


10/21/1999 
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BARRIER APPLICATIONS 


RENGARAJAN, 
SURAJ 








FOR ALUMINUM 
PLANAPJZATION 


\09649507 
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Issued 
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161 j 
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08/28/2000 


METHOD AND APPARATUS 
FOR DEPOSITING A 
NITROGEN CONTAINING 
FILM FOR LOW-K 
APPLICATIONS 


RENGARAJAN, 
SURAJ 


^097?5356 N 


w Not 
Issued 




01/31/2001 


Method of obtaining low 
temperature alpha-Ta thin films 
using wafer bias 


RENGARAJAN, 
SURAJ 1 


09784709 ( 


6368880 




02/14/2001 
? 
i 


Barrier applications for aluminum 
planarization 


RENGARAJAN, 
SURAJ 


09908829 | 


6579730 


150 


07/18/2001 

n 


MONITORING PROCESS FOR 


RENGARAJAN, 
SURAJ | 






OXIDE REMOVAL 


10015433 ( 


6908865 


Jl50 


12/12/2001 


METHOD AND APPARATUS 
FOR CLEANING SUBSTRATES 


RENGARAJAN, 
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)l50 


02/12/2002 


PRECLEANING PROCESS FOR 
METAL PLUG THAT 


RENGARAJAN, 
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MiiNlMlZbi DAMAUb 1U 
LOW-KAPPA DIELECTRIC 




10186270 


6936842 


150 


06/26/2002 
> 


METHOD AND APPARATUS 

T7/^vr> DT> r\r^UQ C A /f fYMTT/^D TAT/'"* 1 


RENGARAJAN, 

CT TD A T 


"H020277&^ 


• Not 
Issued 


16/ 

/ 


07/25/2002 


Self-ionized and inductively- 
coupled plasma for sputtering and 
resputtering 


RENGARAJAN, 

CT TD A T 


IUz4oJ 10 


oyi i i z4 


i cn 


Uv/1 //zUUz 

i 


A /TCTUAA AE HEDACTTTXTP A 

Mb 1 HUD Ur DbrUMllNCjA 


tj cXTr 1 AD A TA XT 

KbNCjARAJAN, 
SURAJ 






TAN SEED LAYER TaJI 


>0439O21, 


! Not 
Issued 


/ . 


05/14/2003 


Method and apparatus for sputter 
deposition 


RENGARAJAN, 

CT TT> A T 
ISUKAJ 


tf)495506 


Not 
Issued 


30 


05/12/2004 
X 


Self-ionized and inductively- 
coupled plasma for sputtering and 
resputtering 


RENGARAJAN, 

CT TD A T 

SURAJ 


10942358 


\Not 
^Issued 


30 


09/16/2004 


Compensation of spacing between 
magnetron and sputter target 


RENGARAJAN, 
SURAJ 


/ 11069348 v 
V. ^ 


\ Not 
* Issued 


30 


02/28/2005 


Method of depositing a tantalum 
nitride / tantalum-diffusion barrier 
layer system 


RENGARAJAN, 
SURAJ 


fi\ 184404 


) Not 
Issued 


20 


07/18/2005 


Method of depositing low 
resistivity barrierlavers for 


RENGARAJAN, 
SURAJ 


" 


copper interconnects 


^H846f5 


\ Not 
/Issued 


30 


07/19/2005 


Self-ionized and inductively- 
coupled plasma fgusputtering and 


RENGARAJAN, 
SURAJ 




resputtering 


60159986 


Not 
Issued 


159 


10/18/1999 


PVD-IMP TUNGSTEN AND 
TUNGSTEN NITRIDE AS A 
LINER, BARRIER, AND/OR 
SEED LAYER FOR 

TTrMPCTCAT AT T TA /TTTVTT TA X AXTTV 

lUNLrMbN, ALUMINUM AND 
COPPER APPLICATIONS 


RENGARAJAN, 
SURAJ 


£SY\C\ 1 1 HQ 


XT/%* 

JNOt 

Issued 


1 CO 


Uo/z //zUUl 


Method and apparatus for process 
monitoring 


r»F\T/^ A T> A T A XT 

RENGARAJAN, 
SURAJ 


oujuooys 


JNOt 
Issued 


1 cn 
1 j9 


AT /O A A A 1 

07/20/200 1 


Low resistivity tantalum 
nitride/tantalum bilayer stack 


T> T'X T A T*» A T A Tw T 

RENGARAJAN, 
SURAJ 


60325712 


Not 
Issued 


159 


09/28/2001 


Method and apparatus for plasma 
cleaning of copper 


RENGARAJAN, 

CT TT> A T 

SURAJ 


60342608 


Not 
Issued 


159 


12/21/2001 


Self-ionized and inductively- 
coupled plasma for sputtering and 
resputtering 


RENGARAJAN, 

OT TT% A T 

SURAJ 




JNOt 

Issued 


1 <o 


LD/14/zUUZ 


Method and apparatus for sputter 
deposition 


t-j T7XT/~ n AT) A T A XT 

RENGARAJAN, 
SURAJ 


60529209 


Not 
Issued 


159 


12/12/2003 


Compensation of spacing between 
magnetron and sputter target 


RENGARAJAN, 
SURAJ 




i 




1 
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Not 


20 


07/21/2005 


Method and apparatus for in-situ 
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Issued 






substrate surface arc detection 
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Date Filed 
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"095938 




Not 
Issued 



06/14/2000 



METHOD AND APPARATUS 
FOR BALANCING AN 
ELECTROSTATIC FORCE 
PRODUCED BY AN 
ELECTROSTATIC CHUCK 



NGAN, KENNY K 



10286688 



6625003 



150 



11/01/2002 



METHOD AND APPARATUS 
FOR BALANCING AN 
ELECTROSTATIC FORCE 
PRODUCED BY AN 
ELECTROSTATIC CHUCK 



NGAN, KENNY K 



08312384 



5504043 




150 



09/26/1994 



BAR RIER LA YERS AND 
ALUMINUM CONTACTS 



NGAN, KENNY K 



SQ840308J 




03/13/1995 



TREATMENT OF A TITANIUM 
NITRIDE LAYER TO IMPROVE 
RESISTANCE TO ELEVATED 
TEMPERATURES 



NGAN, KENNY K 



10/31/1996 



METHOD OF REDUCING 
GENERATION OF 
PARTICULATE MATTER IN A 
SPUTTERING CHAMBER 



NGAN, KENNY K 



60139710 



Not 
Issued 



159 



06/17/1999 



METHOD AND APPARATUS 
FOR BALANCING AN 
ELECTROSTATIC FORCE 
PRODUCED BY AN 
ELECTROSTATIC CHUCK 



NGAN, KENNY K 




Not 
Issued 




11/17/1995 



METHOD FOR SPUTTER 
ETCHING SILICON WAFER 
WITH AN ELECTRICALLY 
CONDUCTING SURFACE AT A 
REDUCED PRESSURE 



NGAN, KENNY 
K.T. 



08569760 



5746460 



150 



12/08/1995 



END EFFECTOR FOR 
SEMICONDUCTOR WAFER 
TRANSFER DEVICE AND 
METHOD OF MOVING A 
WAFER WITH AN END 



NGAN, KENNY 
KING TAI 
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1 
1 


^08677588- 

— ^ 


Not 
Issued 


161/ 

/ 


07/09/1996 


METHOD FOR PROVIDING 
FULL-FACE HIGH DENSITY 


NGAN, KENNY 
KING- TAJ 


^09388989 


Not 
Issued 


135 


09/02/1999 


SEQUENTIAL SPUTTER AND 

DC A PTT\7T T)T) TT/^T U AXTC r\T7 

VIAS AND CONTACTS 


NGAN, KENNY 

V TNT/™ 1 X A T 


09565569 ( 


6426282" 


,150 


05/04/2000 


METHOD OF DEPOSITING LOW 


NGAN, KENNY 
K1NG-TAI 






STRESS FILMS 


09578007 


6267423 


250 


05/24/2000 


Endeffector for semiconductor 
wafer transfer device and method of 
moving a wafer with an end effector 


NGAN, KENNY 
KING-TAI 


N 0Q597977 

?\ 


Not 
Issued 


- 


06/20/2000 


Method of producing smooth 
titanium nitride films having low 
resistivity 


NGAN, KENNY 
KING-TAI 


0969594/ 


6420260 


)150 


10/24/2000 


TI/TINX UNDERLAYER WHICH 
enXBTes A HIGHLY <1 1 1> 

UKLbJN 1 h,D ALUMINUM 

INTERCONNECT 


NGAN, KENNY 
KING-TAI 


10046954 


Not 
Issued 


41 


01/14/2002 


Semiconductor wafer preheating 


NGAN, KENNY 
KING-TAI 


10075510 


6589890 


150 


02/12/2002 


PRECIJ^ANING PROCESS FOR 
METAL PLUG THAT 
MINIMIZES DAMAGE TO LOW- 
KAPPA DIELECTRIC 


NGAN, KENNY 
KING-TAI 


^10097413 


Not 
Issued 


161 / 
/ 


03/12/2002 


Adhesion of diffusion barrier and 
fluorinated silicon dioxide using 
hydrogen based preclean 
technology 


NGAN, KENNY 
KING-TAI 


10126333 


Not 
issueo 


61 


04/19/2002 


Reducing particle generation during 
sputter deposition 


NGAN, KENNY 
KUNG-1 Al 


^014073^ 


Not 
Issued 


r 


05/07/2002 


Method of producing smooth 
titanium nitride films having low 
resistivity 


NGAN, KENNY 
KING-TAI 


10229879 


6672864 
,/ 


150 


08/27/2002 

X 


METHOD AND APPARATUS 
FOR PROCESSING 
SUBSTRATES IN A SYSTEM 
HAVING HIGH AND LOW 

DI> T7 0 CT TC>r? ADC A C 


NGAN, KENNY 
KING-TAI 


f$256660 

V 


/Not 
Issued 

I 


/ 


09/27/2002 


Method for modulating stress in 
films deposited using a physical 
vapor deposition (PVD) process 


NGAN, KENNY 
KING-TAI 


1074£931 N 


Not 
r^sued 


^S 7 


12/24/2003 


Method and apparatus for 
processing substrates in a system 


NGAN, KENNY 
KING-TAI 



http://expowebl:8002/cgi-bin/expo/InvInfo/invquery.pl?FAM_NAM=NGAN&GIV_NAM=K... 9/2/05 



Inventor Name Search Result 



Page 3 of 5 











having high and low pressure areas 




10799361 


Not 
Issued 


30 


03/12/2004 


Refurbishment of sputtering targets 


NGAN, KENNY 
KING-TAI 


10888941 


6945857 


150 


07/08/2004 

n 


POLISHMG PAD 
CONDITIONER AND METHODS 
OF MANUFACTURE AND 
RECYCLING 


NGAN, KENNY 
KING-TAI 


10901319 


Not 
Issued 


30 


07/27/2004 
X) 


Reduced oxygen arc spray 


NGAN, KENNY 
KING-TAI 


10910096 


Not 
Issued 


30 


08/02/2004 


Coating for aluminum component 


NGAN, KENNY 
KING-TAI 


10962890 


Not 
Issued 


41 


10/12/2004 


Polishing pad conditioner with 
shaped abrasive patterns and 
channels 


NGAN, KENNY 
KING-TAI 


10968367 


Not 
Issued 


30 


10/18/2004 


In-situ monitoring of target_grosion 


NGAN, KENNY 
KING-TAI 


A 1130493 


\ Not 
'Issued 


30 


05/16/2005 

? 
/ 


Method and apparatus for 
improving sidewall coverage during 


NGAN, KENNY 
KING-TAI 




sputtering in a chamber having an 
inductively coupled plasma . 


60316632 


Not 
Issued 


159 


08/31/2001 
A 


Method and apparatus for 
processing substrates in a system 
having high and low pressure areas 


NGAN, KENNY 
KING-TAI 


0773539/ 

V 


5242860 


\50 
) 


07/24/1991 

7 


METHOD FOR THE 
FORMATION OF TIN BARRIER 


NGAN, KENNY 
KING-TAI 


■ — 


LAYER WITH PREFERENTIAL 
(1 1 1) CRYSTALLOGRAPHIC 
ORIENTATION 


08017081 < 


5378660 


J 


02/12/1993 
7 


BARRIER LAYERS AND 
ALUMINUM CONTACTS 


NGAN, KENNY 
KING-TAI 


08065309^ 


5360996 




05/21/1993 

7 


TITANIUM NITRIDE/TITANIUM 


NGAN, KENNY 
KING-TAI 






SILlCIDE MULTIPLE LAYER | 
BARRIER WITH | 
PREFERENTIAL (111) 
CRYSTALLOGRAPHIC 
ORIENTATION ON TITANIUM 
NITRIDE SURFACE 


082535 VS' 
V 


5434044 


\250 


06/03/1994 

7 

r ' 


METHOD FOR THE 
FORMATION OF TIN BARRIER 
LAYER WITH PREFERENTIAL 
(1 1 1) CRYSTALLOGRAPHIC 
ORIENTATION 


NGAN, KENNY 
KING-TAI 


^a83L9lf0 


Not 
J&sued^ 




09/21/1994 


BARRIER LAYERS AND 
ALUMINUM CONTACTS 


NGAN, KENNY 
KING-TAI 


' 08377566 ( 


5521120 
■ — 


)50 


01/24/1995 


METHOD FOR THE 


NGAN, KENNY 



~7 
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FORMATION OF TIN BARRIER 
LAYER WITH PREFERENTIAL 

/"I l 1 \ PPVCTAT T C\CXH A DUTr 
^1 1 1 ) LKY a 1 ALi^ULrKAr riiL, 

ORIENTATION 


KENG-TAI 


08402676^ 


5759360 


) 150 


03/13/1995 


WAFER CLEAN SPUTTERING 


NGAN, KENNY 
KING-TAI 






PROCESS 


> 

08481550/ 


597217? 


^250 


06/07/1995 

? 


CONTINUOUS PROCESS FOR 
FORMING IMPROVED 


NGAN, KENNY 
KING-TAI 




TITANIUM NITRIDE BARRIER 
LAYERS 


^08542573 


Nofr' 
I^ued 


166/ 
/ 


10/13/1995 


METHOD FOR GENERATING 
AN EUTECTIC REACTION 

WllrlliN /\ rn Y olL/AJ^ V/AJr Uiv 

DEPOSITION SYSTEM 


NGAN, KENNY 
KING-TAI 


fifi^iv^fiiJS. 
UojjyOoo \ 


IN 01 


lOpr 


11/01/1 OQ^ 

i i/ui/ ivyj 


T5AT>DrCD T AVTGDC AXTT* 

oAiNJvLbK LAYiiKo AJND 
AT T1MTNTTM rONTATT^ 

r\ L/ U 1V1 UN U IVI V^WIN 1 rWs I o 


M/^A\T T/"CM"\TV 

KING-TAI 


68576953 


5697427 


150 


12/22/1995 


APPARATUS AND METHOD 

TT/^O r^r\/~\T TXT/"" 1 A CTIDCTD ATT 


NGAN, KENNY : 

T/T\T/^ "TAT 

KJJNCj-1 Al 


08682845 


5707498 


150 


07/12/1996 
IP 


AVOIDING CONTAMINATION 


NGAN, KENNY | 

VTXT/^ TAT 

KJJNLr-1 Al 






T7T> HA/f TXTTlT Tf^TTfYM r^dTJ TXT 

r JvUlVl JJNJJUU11UJN UULL Jj>l 

IONIZED SPUTTERING 


08805181^ 


5919342 


j250 


02/26/1997 
7 


METHOD FOR DEPOSITING 


NGAN, KENNY 

VTK\r* TAT 

RUNLr- 1 Al 






riT\J F\L7XT TTT A XTTT TA/f XTTTD rr\TJ 

vjU.LlJlifN 11 1 AJNIUM JNllKilJxi 


08806966/ 


6071811 


150 


02/26/1997 

1 
i 


DEPOSITION OF TITANIUM 

JNllKJJJli rlLMa riAVlJNlj 

IMPROVED UNIFORMITY 


NGAN, KENNY 

V TXT/ -1 TAT 


^8824465 


NpT 
^JKsued 




03/26/1997 


BARRIER LAYERS AND 
ALUMINUM CONTACTS 


NGAN, KENNY ! 
KING-TAI 


08824k 1/ 
s 


Not 
Issued 


161 

/ 

f 


03/27/1997 


TI/TIN/TINX UNDERLAYER 
WHICH ENABLES A HIGHLY 
(1 1 1) ORIENTED ALUMINUM 

TXT TCP CXKVKVC T 

UN 1 1iKUUJNJN.e,U 1 


NGAN, KENNY 
KING-TAI 


08825216 / 


5925225 


1 150 


03/27/1997 


SMOOTH TITANIUM NITRIDE 
FILMS HAVING LOW 

KHMMlvll Y 


NGAN, KENNY 
KING-TAI 


(3$&33404 / 


Not 
Issued 


^161/ 


04/04/1997 


MEHTOD AND APPARATUS 
FOR REDUCING THE FIRST 
WAFER EFFECT 


NGAN, KENNY 
KING-TAI 


08840439/ 


5943600 
7~ v 


yso 


03/31/1997 
( 


TREATMENT OF AJEIIANIUM 
NITRIDE-LAYER TO IMPROVE 
RESISTANCE TO ELEVATED 
TEMPERATURES 


NGAN, KENNY 
KING-TAI 


08847233^/ 


6207027 
' 


^50 


05/07/1997 
I 


METHOD TO REDUCE 
OVERHEAD TIME IN AN ION 
METAL PLASMA PROCESS 


NGAN, KENNY 
KING-TAI 
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Application^ 


Patent# 


Status 


Pate Filed 


Title 
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^864790 


Not/ 
Issued 


161/ 


05/29/1997 


METHOD FOR GENERATING 
AN EUTECTIC REACTION 
WITHIN A PHYSICAL VAPOR 
DEPOSITION SYSTEMS 


NGAN, KENNY 
KENG-TAI 


0889775(A 


Not 
Slssued 




07/21/1997 


END EFFECTOR FOR 
SEMICONDUCTOR WAFER 
TRANSFER DEVICE AND 
MFTHOD OF MOVTNG A 

WAFER WITH AN END 
EFFECTOR 


NGAN, KENNY 
KENG-TAI 


08914580 


6176978 


150 


08/18/1997 

a 


PASTING METHOD 


NGAN, KENNY 
KENG-TAI 


08924487^ 


5882399 
' 


)50 


08/23/1997 

7 


METHOD OF FORMING A 
BARRIER LAYER WHICH 


NGAN, KENNY 
KENG-TAI 




ENABLES A CONSISTENTLY 
HIGHLY ORIENTED 

IN A METALLIC 
INTERCONNECT 


08977007 ( 

\JOZ7 1 1 \J\J 1 1 


UV+JUUU 


\ ^0 

A. JVJ 


1 1/94/1 QQ7 

1 




1NVJ/\TN, JVC1N1N I 

KENG-TAI 






METHOD USING IONIZED 
METAL ADHESION LAYER 


SD9003014 

> 


/'Not 
Issued 


163 


01/05/1998 


METHOD OF DEPOSITING A 
TITANIUM NITRIDE FILM 
HAVING LOW STRESS AND 
PROVIDING HIGH BOTTOM 
COVERAGE IN HIGH ASPECT 
RATIO FEATURES 


NGAN, KENNY 
KENG-TAI 


09010359 ( 


6059872 


^50 


01/21/1998 
1 


SMOOTHJIIAMELJM NITRIDE 


NGAN, KENNY 
KENG-TAI 






FILMS HAVING LOW 
RESISTIVITY ™ 


09206027 


Not 
Issued 


61 


12/04/1998 


PLASMA PRECLEAN WITH 
ARGON, HELIUM, AND 
HYDROGEN GASES 


NGAN, KENNY 
KENG-TAI 
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ft 



09218703 




6372301 



150 



12/22/1998 



METHOD OF IMPROVING 
ADHESION OF DIFFUSION 
LAYERS ON FLUORINATED 
SILICON DIOXIDE 



NGAN, KENNY 
KING-TAI 



09294441/ 



01/25/1999 

-7 



METHOD OF PRODUCING 
SMOOTH TITANIUM NITRIDE 
FILMS HAVING LOW 
RESISTIVITY 



NGAN, KENNY 
KING-TAI 



09298065 



6110836 



150 



04/22/1999 



REACTIVE PLASMA ETCH 
CLEANING OF HIGH ASPECT 
RATIO OPENINGS 



NGAN, KENNY 
KING-TAI 



^9309606^ 11 Not 
Issued 





05/11/1999 



SEQUENTIAL SPUTTER AND 
REACTIVE PRECLEANS OF 
VIAS AND CONTACTS 



NGAN, KENNY 
KING-TAI 



09388991 



6346489 



150 



09/02/1999 



PRECLEANING PROCESS FOR 
METAL PLUG THAT 
MINIMIZES DAMAGE TO 
LOW-K DIELECTRIC 



NGAN, KENNY 
KING-TAI 



09390135 



6313042 



150 



09/03/1999 



CLEANING CONTACT WITH 
SUCCESSIVE FLUORINE AND 
HYDROGEN PLASMAS 



NGAN, KENNY 
KING-TAI 



09425583 



6149784 



150 



10/22/1999 




SPUTTERING CHAMBER 
SfflELXLERQMQTING 
RELIABLE PLASMA IGNITION 



NGAN, KENNY 
KING-TAI 



10263167 / 



10/02/2002 



1 



METHOD AND APPARATUS 

FOR TMPgOVTNr, SmFWAT T 
CO VF.R A (~tF. DT TR TN(t - 
SPUTTERING IN A CHAMBER 
HAVING AN INDUCTIVELY 
COUPLED PLASMA 



NGAN, KENNY 
KING-TAI 



10900532 



Not 
Issued 



20 



07/27/2004 



Profile detection and refurbishment 
of deposition targets 



NGAN, KENNY 
KING-TAI 
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Last Name = DING 
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Application# 



Patent# 



Status 



Date Filed 



Title 



Inventor Name 



08219131 



^ 5622608 )150 



05/05/1994 

1 



^ 576637$ ^150 




PROCESS OF MAKING 
OXIDATION RESISTANT HIGH 
CONDUCTIVITY COPPER 
LAYERS 



DING, PEIJUN 



08478491 



06/07/199 

/ 



PASSIVATED COPPER 
CONDUCTIVE LAYERS FOR 
MICROELECTRONIC 
APPLICATIONS AND 
METHODS OF 
MANUFACTURING SAME 



DING, PEIJUN 



08677760 



5736021 



150 



07/10/1996 



A 



ELECTRICALLY FLOATING 
SHIELD IN A PLASMA 
REACTOR 



DING, PEIJUN 



^08756468 




isued 



11/26/1996 



COATED DEPOSITION 
CHAMBER EQUIPMENT 



DING, PEIJUN 



08761 




Not 
Issued 




*2/06/l 996 



MODIFIED PHYSICAL VAPOR 
DEPOSITION CHAMBER AND 
METHOD OF DEPOSITING 
MATERIALS AT LOW 
PRESSURE 



DING, PEIJUN 



08820512 



5911113 



03/18/1997 

7 



SILICON-DOPED TITANIUM 
WETTING LAYER FOR 
ALUMINUM PLUG 



DING, PEIJUN 



08837770 



^ 5 



>959358 




fso 



04/22/1997 



1 




OXIDATION RESISTANT HIGH 
CONDUCTIVITY COPPER 
LAYERS FOR 
MICROELECTRONIC 
APPLICATIONS AND PROCESS 
OF MAKING SAME 



DING, PEIJUN 



08841058 



04/29/1997 

-7 



TANTALUM-CONTAINING 
BA RRIER LAYERS FOR 
COPPER 



DING, PEIJUN 



08853191 



6037257 



05/08/1997 

1\ 



SPUTTER DEPOSITION AND 
ANNEALING OF COPPER 



DING, PEIJUN 
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ALLOY METALLIZATION 




08854008 ' 


6692617 


Jso 


05/08/1997 


SUSTAINED SJELF- 
SPUTTEEXNGREACTOR 
HAVING AN INCREASED 


DING, PE1JUN 














08855059^ 


6605197 

• . ► 




05/13/1997 


METHOD OF SPUTTERING 
COPPER TO FILL TRENCHES 
AND VIAS 


DING, PEIJUN 


08863451/ 


6139699 


)l50 


05/27/1997 


SPUTTERINGMETHODS FOR 
DEPOSITING STRESS 
TUNABLE TANTALUM AND 

TAWTAT T TN/f XTTTD FTkC TTTT \/TO 

IAIN 1 ALUM INllKLDil rlLJVlb 


DING, PEIJUN 






08878143^ 


6387805 


1 150 


06/18/1997 


COPPER-ALLOY SEED LAYER 


DENG, PEIJUN 






FOR COPPER METALLIZATION 


08939396 


5879523 


150 


09/29/1997 


CERAMIC COAJEDMEJALLIC 
DSfSULATOR^ARTICULARLY 

y tcetjT tt ttvt a t>t \c\/i\ 
UobrUL 1JN A rLAaJVLA 

SPUTTERREACTOR 


DING, PEIJUN 


08978792 


Not 
Issued- 


161/ 


11/26/1997 


DAMAGE-FREE SCULPTURED 
COATING DEPOSITION 


DING, PEIJUN 


08995108/ 


6887353 


Jl50 


12/19/1997 

. 


TAILORED-BARRIER LAYER 
WHICH PROVIDES IMPROVED 
COPPER INTERCONNECT 

ULilU 1 KUMIVjKA 1 1UJN 

RESISTANCE 


DING, PEIJUN 


09013823 ! 


6110821 


150 


01/27/1998 
==£ 


METHOD FOR FORMING 
TITANIUM S1LICIDE IN SITU 


DING, PEIJUN 


09021666 ( 


6057223 


150 


02/10/1998 
( 


PASSIVATED_COPPER 
CONDUCTIVE LAYERS FOR 

JVUUKUiiLJiL/ 1 KUJN1U 

APPLICATIONS 


DING, PEIJUN 






1 ^fi 


flO/1 T/1 QQC 

uz/i // lyya 

1 


KtirLUW UnAJVlxJtK AJN JJ 

PROCESS 


rMXTV* DCTIT TXT 

DING PEIJUN 


09039695 


6506287 


150 


03/16/1998 
P- 


OVERLAP DESIGN OF ONE- 

TT TD XT r*r\TT 

1UKJN LULL 


DING, PEIJUN 


\09047107 

\ 


No/ 
Issued 
/ i 


163/ 

/ 


03/24/1998 


TANTALUM-CONTAINING 

n ADD fCD T A V/TTT> C T? AT) 

BARRIbR LAYbRb rOR 
COPPER 


DING, PEIJUN 




INCH 

Issued 




C\A /I f\/1 OOO 


n ADD TED T A VCD C CSYD 

dAKKIHK LA YliKo rUR 
COPPER 


r\T\TP DCTTT TXT 

DING "ELI UN 


09123/110 V 


Not 
\ssued 


f 


07/27/1998 


SPUTTERING TARGET 
ASSEMBLY 


DING, PEIJUN 


0^160638 


Issued 




09/24/1998 


ULTRA-LOW RESISTIVITY 
TANTALUM FILMS AND 


DING, PEIJUN 
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METHODS FOR THEIR ! 
DEPOSITION 




JJ9191078 . 

X 


' Not 
Issued 


161 / 

7 


11/12/1998 


TANTALUM-CONTAINING 
BARRIER LAYERS FOR 
COPPER USING HIGH PURITY j 

TA1MT AT TTA/f TARfTPT^ VC\H 

SPUTTERING 


DING, PELTUN 


09191253 


6149776 


150 


11/12/19^ 


COPPER SPUTTERING TARGET 


DING, PEIJUN 


09199965 


6184137 


250 


11/25/1998 


STRUCTURE AND METHOD 
FOR TMPR D VTNG T OW 
TEMPERATURE COPPER 

REFT .QW IN SEMICONDUCTOR 
TT Th a tt to V ^ 


DING, PEIJUN 


09204323 ( 


6174811 


^50 


12/02/1998 

7 


INTEGRATED DEPOSITION 
PROCESS FOR COPPER 

IVfPTAT T T7 A TTfYNT 


DING, PEIJUN 






X19208663 

— 


Not 
/Issued 


16/ 

/ 


12/10/1998 


HIGH-DENSITY METAL 
SPUTTERING AT LOW 

1 IVJj/O O U IVC/ 


DING, PEIJUN 


09253Sg5\ 

/ 


Not 
\Jssued 

— ^ 


161/ 

f 


02/19/1999 


USING ELECTROPLATED CU 
AS COLD LAYER FOR 

POT n/T-rOT DTnPn^TTTnM 


DING, PEIJUN 


69261700 
1 = 


6193811 


150 


03/03/1999 


METHOD FOR IMPROVED 
CHAMBER RAKE-OUT AND 


DING, PEIJUN 


09309606^ 


* 

Not 
Issued 


16/ 


05/11/1999 


SEQUENTIAL SPUTTER AND 
REACTIVE PRECLEANS OF 
VIAS AND CONTACTS 


DING, PEIJUN 


09326395 


6277198 


150 


06/04/1999 


USE OF TAPEJ&ED_SJSADOW 


DING, PEIJUN 






CLAMP RING TO PROVIDE 
IMPROVED PHYSICAL VAPOR 


09328117^ 


6232665 


)250 


06/08/1999 
1 

1 


SILICON-DOPED TITANIUM 
WETTING LAYER FOR . 


DING, PEIJUN 




ALUMINUM PLUG 


09350556( 


6235163 


)250 


07/09/1999 

? 

f 

i 


METHODS AND APPARATUS 
FOR IONIZED METAL PLASMA 


DING, PEIJUN 




COPPER DEPOSITION WITH 

ThXTH A XTPIh F* TXT T7TT A A PAD TT/^T t7 

PERFORMANCE 


09350619 


6376807 


150 


07/09/19^ 


ENHANCED COOLING IMP 
COIL SUPPORT 


DING, PEIJUN 


09362923 


6313033 


150 


07/27/1999 


IONIZED METAL PLASMA 
TA.TANX, W, ANDWN X 1 
LINERS FOR GATE 


DING, PEIJUN 
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ELECTRODE APPLICATIONS 




^09373103 . 


' Not 
Issued 




161/ 


08/12/1999 


METHOD AND APPARATUS 
FOR CLEANING A CHAMBER 
UUJNMLrUKLIJ rUK CUrrliK 
Dn,r KJol 1 1UIN 


DING, PEIJUN 


09375167/ 


6328871 




150 


08/16/1999 


BARRJERLAYER FOR 
ELECTROPLATING PROCESSES 


DING, PEIJUN 






' 09378364/ 


Not 
Issued 


161/ 


08/20/1999 


SEQUENTIAL SPUTTER AND 

DC A /~"TT\/T3 DDCn CAMC /~\T7 

VIAS AND CONTACTS 


DING, PEIJUN 


09386077 / 


6399479 


^50 


08/30/1999 

1 


NEW PROCESSES TO IMPROVE 

r?T c/rrn r\ r\j \ XTXT/^ TTTT T 

1 KUrLA 1 INti^ HJ , 


DING, PEIJUN 


09388989 


Not 
Issued 


135 


09/02/1999 


SEQUENTIAL SPUTTER AND 
REACTIVE PRECLEANS OF 
VIAS AND CONTACTS 


DING, PEIJUN 


09414614 ( 


'6598929 


) 


150 


10/08/1999 

t 

, / 


PLASMA REACTORCAND 
SHIELDS GENERATING SELF- \ 


DING, PEIJUN 




IONEID-ELASMA FOR . 

CDT TTTT7D TATf^ 


09423470 ( 


6488823 


>150 


11/04/1999 


STRESS TUNABLE TANTALUM 

A XTT\ T A XTHT AT TTA/T \TTTD TTM^ 

AJND 1 AJN 1 ALUM JN1 IKJLVb 
FILMS 


DING, PEIJUN 




ozU /j5o 


150 


in/01 /iftnn 


BAKRibK APPLICATIONS FOR 

ATT TA/fTMT T\A PT A XT A t? V7 A TTTYNJ 
ALUM1INUM PLAJNAKJZ/AlxUJN 


t\tvtO nr'TTT TXT 

DING, PEIJUN 


09430998 ( 


620043~3 




b50 


11/01/1999 

•17 
1 1 


IMP TECHNOLOGY WITH 
HEAVY GAS SPUTTERING 


DING, PEIJUN 


09440679 / 


6458251 


V 50 


11/16/1999 


PRESSURE MODULATION 


DING, PEIJUN 






METHOD TO OBTAIN 
IMPROVED STEP COVERAGE 
OF SEED LAYER 


^09441 032 


Not 

r 




11/16/1999 


METHOD AND APPARATUS 
FOR PHYSICAL VAPOR 
DEPOSITION USING 
MODULATED POWER 


DING, PEIJUN 


09449202/ 


6350353 


^0 


11/24/1999 

7 

* 


ALTERNAJE.STEPS OF IMP 


DING, PEIJUN 






AND SPUTTERING PROCESS 
TO IMPROVE SIDEWALL 
COVERAGE- 


09478721 ( 


61603^ 


150 


01/06/2000 

7/* 


COPPER ALLOYJVI A 
STRUCTURE 


DING, PEIJUN 
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Application^ 


Patent# 
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09524239 


6299689 


150 


03/13/2^00 


Reflow chamber and process 


DING, PE1JUN 


09538343 


6607640 


150 


03/29/20^0 


TEMPERATURE CONTROL OF 
A SUBSTRATE 


DING, PEIJUN 


\ 09561039 


Not / 
Issuea 

/ y 


/ 


04/28/2000 


Method and apparatus for reducing 
overhang in ionized metal plasma 
sv stems 


DING, PEIJUN 


096\l624 


Mot 


y 


07/07/2000 


Stress tunable tantalum and 

UllllalUIIl ill 111 UC llllllb 


DING, PEIJUN 


096183^64 


' Not 

T A 

Issuea 


161 > 

/ 


07/18/2000 


TEMPERATURE CONTROLLED 

C\ T*\T Trnriw m T~V T^**t /\"P T ATT 7 

SPUTTERING OF LOW 
COMPRESSIVE STRESS 
BARRIER LAYERS 


DING, PEIJUN 


09626850 


V Not 
issued 


f 


07/27/2000 


Tantalum-containing barner layers 
for copper using high purity 
tantalum targets for sputtering 


DING, PEIJUN 


09849507 


Issuftd^ 


161 

/ 


08/28/2000 


METHOD AND APPARATUS 
FOR DEPOSITING A 
NITROGEN CONTAINING 
FILM FOR LOW-K 
APPLICATIONS 


DENG, PEIJUN 


09650108 ( 


6436267 


too 


08/29/2000 


METHOD FOR ACHIEVING 
COPPER FILL OF HIGH 


DING, PEIJUN 




ASPECT RATIO 
INTERCONNECT FEATURES 


09685978 ^ 


6582569 


150 


10/10/2000 

? 


PROCESS FORjvPJUTTERING 
COPPER IN A SELF IONIZED 
PLASMA 


DENG, PEIJUN 


09685988 


6413383 


150 


10/10/2000 


METHOD FOR IGNITING A 
PLASMA IN A SPUTTER 
REACTOR 


DENG, PEIJUN 


^0969 168?" 

A 


Not 
Issued 


H 


10/18/2000 


PVD-IMP tungsten and tungsten 
nitride as a liner, barrier, and/or 
seed layer for tungsten, aluminum 


DENG, PEIJUN 
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ana copper applications 




09709991 


6352926 


150 


11/10/2000 
P- 


Structure for improving low 


DING, PEIJUN 






temperature_copper_refl ow in 
aemiconaucior ieatures 


097 103 83 C 


6566259 


^50 


11/09/2000 
7 

< 


INTEGRATED-DEPOSITIQN 
PROCESS FOR COPPER 

MPT AT T T7ATTf\M 


DING, PEIJUN 


09725595 


6375743 

>= sSS== 


150 


11/29/2000 


METHOD FOR IMPROVED 
CHAMBER BAKE-OUT AND 
COOL-DOWN 


DING, PEIJUN 


09770934^ 


6458255 


/50 


01/25/2001 


ULTRA-LOW RESISTIVITY 
TANTALUMTILMS AND 


DING, PEIJUN 




METHODS FOR THEIR 


^0977535^ 

y\ 


Not 

laaUCU 


16/ 

/ 


01/31/2001 


Method of obtaining low 
icuipeiaiure dipna- 1 a mm iiinis 
using wafer bias 


DING, PEIJUN 


09784709C 


6368880 




02/14/2001 

7 


Barrier applications for aluminum 
piananzauon 


DING, PEIJUN 


\)9805865 


/"Not 

To ci i or! 


16/ 
/ 


03/13/2001 


Integrated barrier layer structure 
ior copper contact level 
metallization 


DING, PEIJUN 




>Jnt 
lNUl 

SJssued 






jDurn-in process ior mgn uensity 
plasma PVD chamber 


T^TXTf^ DT7TTT TXT 




O / JOj7*+ / 




uo/ zu/ ZUU 1 
*? 


COATING DEPOSITION 


FlTXTn DT7TTT TXT 


09908829 


6579730 


150 

K— ■ 


07/18/2001 


MONITORING PROCESS FOR 
OXIDE REMOVAL 


DING, PEIJUN 


09916412 < 


6627050 




07/26/2001 

? 

y 


METHOD AND APPARATUS 
FOR DEPOSITING A 
TANTALUM-CONTAINING 
LAYER ON A SUBSTRATE 


DING, PEIJUN 


09993543 


6610184 


150 j 


11/14/2001 

V 


MAGNET ARRAY IN 
CONJUNCTION WITH 
ROTATING MAGNETRON FOR 


DING, PEIJUN 


10016255 / 


6790776 


^50 


12/10/2001 
7 


BARRIER LAYER FOR 


DING, PEIJUN 




— - — " 


jQi^liU 1 KUrLA I UN Lj 

PROCESSES 


10016350 


6580057 


150 


12/10/2001 

= — 5y= 


ENHANCED COOLING IMP 


DING, PEIJUN 


X0037172/ 

X 


Not 
Issued 


161/ 

/ 


11/07/2001 


Alternate steps of IMP and 
sputtering process to improve 
sidewall coverage 


DING, PEIJUN 


10060827 N 


k^ot 




01/29/2002 


Stress tunable tantalum and j 


DING, PEIJUN 
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Issued 






tantalum nitride films 




TW46416.. 

■A 


Not 
Issued 


161/ 

7 


05/14/2002 


METHODS OF PRODUCING 
ULTRA -LOW RESISTIVITY 
TANTALUM FILMS. 


DING, PEIJUN 


10152494 


6841050 


150 


05/21/2002 


SMALL PLANETARY 
MAGNETRON 


DING, PEIJUN 


. 10180225 

\ / 


/*fot 
Issued 


16j/ 


06/26/2002 


Method for achieving copper fill of 
high aspect ratio interconnect 
features 


DING, PEIJUN 


102027*8 

/ N 


Not 
Issued 


161/ 

7 


07/25/2002 


Self-ionized and inductively- 
coupled plasma for sputtering and 
resputtering 


DING, PEIJUN 


10246316 


6911 124 


150 


09/17/2002 


METHOD OF DEPOSITING A 
TAN SEED LAYER 


DING, PEIJUN 


10262652 


Not 
Issued 


41 


09/30/2002 
/ \ 


Pressure modulation method to 
obtain improved step coverage of 
seed layer 


DING, PEIJUN 


10326496 , 


6893541 


) 50 


12/20/2002 

n 
t 

t 


MULTI-STEP PROCESS FOR 
DEPOSITING COPPER SEED 
LAYER IN A VIA 


DING, PEIJUN 


10369856 ( 


6793779 




02/20/2003 

* 


SPUTTERING METHOD FOR 


DING, PEIJUN 






FILLING HOLES WITH 
COPPER 


10418710 


6852202 

Si 


150 i 


04/17/2003 
1 


SMALLJgPJCYCLIC 
MAGNETRON WITH 
CONTROLLED RADIAL 
SPUTTERING PROFILE 


DING, PEIJUN 


104211^4 






04/22/2003 

7 


INTEGRAT-EDDEPO SITION 


DING, PEIJUN 


V 


^ 


PROCESS FOR COPPER 
METALLIZATION " 


10439021^ 


Not 
Issued t 


164^ 


05/14/2003 


Method and apparatus for sputter 
deposition 


DING, PEIJUN 


' 10495506^ 


\ Not 
'Issued 


30 


05/12/2004 
*? 


Self-ionized and inductively- 
coupled plasma for sputtering and 


DING, PEIJUN 








I 


resputtering 




10608306 I 


Not 
Issued 


61 


06/26/2003 


Sidewall magnet improving 
uniformityof inductively coupled 
plasma and shields used therewith 


DING, PEIJUN 


10643281 


Not 
Issued 


41 


08/18/2003 

A 


One or more shields for use in a 
sputter reactor 


DING, PEIJUN 


10646014 


6875321 


150 


08/22/2003 


AUXILIARY MAGNET ARRAY 
IN CONJUNCTION WITH 
MAGNETRON SPUTTERING 


DING, PEIJUN 


10755644 


Not 
Issued 


92 


01/12/2004 

A 


ROTATIONAL AND 
RECIPROCAL RADIAL 


DING, PEIJUN 
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03/08/2004 
7 



06/07/2004 



MOVEMENT OF A 
SPUTTERING MAGNETRON 



METHOD OF.-PREVENTING 
DIFFUSJON-OF COPPER 
THROUGH A TANTALUM- 
COMPRISING BARRIER 
LAYER ~" 



Magnetron executing planetary 
motion adjacent a sputtering target 



DING, PEIJUN 



DING, PEIJUN 



08/09/2004 



Sputter depo sition and ^tching of 
metal lization s eed layer for 
overhang and sidewall 
improvement 



DING, PEIJUN 



08/18/2004 

-7 



Method of depositing a diffusion 
barrier layer and a metal 
conductive laygr 



DING, PEIJUN 



09/01/2004 

i 



Barrier layer for electroplating 
processes 



DING, PEIJUN 



09/14/2004 



( 



TWO SJEJLMETHOD FOR 
FILLING HOLES WITH 
COPPER 



DING, PEIJUN 



09/16/2004 



Mechanism for vao dng_the spac ing 
between sputtermagnetron and 
target 



DING, PEIJUN 
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Patent# 
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Date Filed 
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10942358 


Not 

T 1 

Issued 


30 


09/16/2004 


Compensation of spacing between 
magnetron and sputter target 


DING, PEIJUN 


"10981319 ] 


i Not 
Issued 


30 


11/03/2004 


Method of depositing a metal seed 
layer on semiconductor substrates 


DING, PEIJUN 


11069348 


Not 
Issued 


30 


02/28/2005 


Method of depositing a tantalum 
nitride / tantalum diffusion barrier 
layer system 


DING, PEIJUN 


11124524 


Not 
Issued 


30 ; 


05/05/2005 


Shields usable with an inductively 
coupled plasma reactor- 


DING, PEIJUN 


11184404 


Not 
Issued 


20 


07/18/2005 


Method of depositing low resistivity 
barrier layers for copper 
interconnects 


DING, PEIJUN 


11184615 


Not 
Issued 


30 


07/19/2005 


Self-ionized and inductively- 
coupled plasma for sputtering and 
resputtering 


DING, PEIJUN 


29090631 


D440582 


150 


07/13/1998 


SPUTTERING CHAMBER COIL 


DING, PEIJUN 


60067108 


Not 
Issued 


159 


12/02/1997 


INTEGRATED DEPOSITION 
PROCESS FOR COPPER 
METALLIZATION 


DING, PEIJUN 


60159986 


Not 
Issued 


159 


10/18/1999 


PVD-IMP TUNGSTEN AND 
TUNGSTEN NITRIDE AS A 
LINER, BARRIER, AND/OR 
SEED LAYER FOR 
TUNGSTEN,ALUMTNUM AND 
COPPER APPLICATIONS 


DING, PEIJUN 


60221597 


Not 
Issued 


159 


07/28/2000 


SIP TA/TAN barrier layer for 
copper metallization 


DING, PEIJUN 


60284496 


Not 
Issued 


159 


04/18/2001 


Process for depositing metal seed 
layer on a substrate 


DING, PEIJUN 


60306698 


Not 
Issued 


159 


07/20/2001 


Low resistivity tantalum 
nitride/tantalum bilayer stack 


DING, PEIJUN 


60316137 


Not 


159 


08/30/2001 


Self-ionized and inductively- 


DING, PEIJUN 
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pnnnlpH r\\ u cm c\ finr Qtnitf^ri ncr 
L/UlipiCU pidMlld 1UI apuiLcllIlg 




60342608 


Not 

Tcciipn 

lOoUCU 


159 


12/21/2001 


Self-ionized and inductively- 

/^rviirtl^H r\1 o c vt~\ a fnr omiff arina onrl 
L/UUpiCU piaMIld IUI apUUcnilg dllU 

resputtering 


DING, PEIJUN 


60380385 


Not 
Issued 


1 


05/14/700? 


TMpfhnrl unH nnnarntiic fnr emitter 
IV1CU1UU dllU appdidlUo 1U1 oUUllCI 

deposition 




60441866 


Not 
Issued 


159 


01/22/2003 


Small epicyclic magnetron with 
controlled radial sputtering profile 


DING, PEIJUN 


60465556 


Not 
Issued 


159 


04/25/2003 


Diode laser systems with multiple ! 
wavelengths for skin rejuvenation 
and other dermatological 
applications 


DING, PEIJUN 


! 60465557 


Not 
Issued 


159 


04/25/2003 


Diode laser systems with multiple 
wavelengths for hair removal, 
pigmented lesion and vascular 
lesion treatment 


DING, PEIJUN 


60529209 


Not 
Issued 


159 


12/12/2003 


Compensation of spacing between 
magnetron and sputter target 


DING, PEIJUN 
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